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Summary
Background This study aimed to describe the clinical characteristics of maternal deaths associated with COVID-19
registered in a collaborative Latin-American multi-country database.

Methods This was an observational study implemented from March 1st 2020 to November 29th 2021 in eight Latin
American countries. Information was based on the Perinatal Information System from the Latin American Center
for Perinatology, Women and Reproductive Health. We summarized categorical variables as frequencies and percen-
tages and continuous variables into median with interquartile ranges.

Findings We identified a total of 447 deaths. The median maternal age was 31 years. 86-4% of women were infected
antepartum, with most of the cases (60-3%) detected in the third trimester of pregnancy. The most frequent symp-
toms at first consultation and admission were dyspnea (73-0%), fever (69-0%), and cough (59-0%). Organ
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dysfunction was reported in 9o-4% of women during admission. A total of 64-8% women were admitted to critical
care for a median length of eight days. In most cases, the death occurred during the puerperium, with a median of
seven days between delivery and death. Preterm delivery was the most common perinatal complication (76-9%) and
59-9% were low birth weight.

Interpretation This study describes the characteristics of maternal deaths in a comprehensive multi-country data-
base in Latin America during the COVID-19 pandemic. Barriers faced by Latin American pregnant women to access
intensive care services when required were also revealed. Decision-makers should strengthen severity awareness,
and referral strategies to avoid potential delays.

Funding Latin American Center for Perinatology, Women and Reproductive Health.

Resumen
Antecedentes Este estudio tuvo el objetivo de describir las caracteristicas clinicas de las muertes maternas asociadas
a COVID-19 registradas en una base de datos latinoamericana multipais.

Métodos Se implementé un estudio observacional descriptivo en el que participaron ochos paises Latinoamericanos
desde el 1° de marzo 2020 al 29 de noviembre 2021. La informacién se obtuvo del Sistema Informadtico Perinatal
del Centro Latino Americano de Perinatologia, Salud de la Mujer y Reproductiva. Presentamos las variables categori-
cas como frecuencias y porcentajes y las variables continuas en medianas con rangos inter cuartiles.

Resultados Identificamos un total de 447 muertes. La mediana de edad materna fue de 31 anos. 86-4% de las
mujeres se infectaron ante del parto, siendo la mayoria de los casos detectados en el tercer trimestre del embarazo
(60-3%). Los sintomas mds frecuentes en la primera consulta y la admisién fueron disnea (73-0%), fiebre (69-0%),
y tos (59-0%). Se reportaron disfunciones organicas en 9o-4% de las mujeres durante la admisiéon. Un total de
64-8% de las mujeres fueron ingresadas a cuidados criticos por una mediana de ocho dias de estadia. En la mayoria
de los casos la muerte ocurrié durante el puerperio, con una media de siete dias entre el parto y su ocurrencia. El
parto prematuro fue la complicacién perinatal mas frecuente (76-9%) y 59-9% tuvo bajo peso al nacer.

Interpretacion Este estudio describe las caracteristicas de las muertes maternas durante la pandemia por COVID-19
a partir de una base colaborativa multipais. Se observaron barreras para el acceso a cuidados intensivos. Los toma-
dores de decisién deberian trabajar en el fortalecimiento de la conciencia de gravedad, y en estrategias de referencia
para evitar potenciales demoras.

Financiamiento Centro Latino Americano de Perinatologia, Salud de la Mujer y Reproductiva.

Copyright © 2022 Pan American Health Organization. Published by Elsevier Ltd This is an open access article
under the CC BY IGO license (http://creativecommons.org/licenses/by/3.0/igo/)
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Introduction

Since the first outbreak of COVID-19 was reported in
December 2019 in Wuhan, China, the disease has
spread rapidly worldwide, leading the World Health
Organization (WHO) to declare a Public Health Emer-
gency of International Concern on January 3oth of
2020."* As of December 12th of 2021, more than
269 million infections and 5-3 million deaths had been
reported for COVID-19 worldwide.?

Pregnant and postpartum women are generally more
susceptible to developing severe viral infections due to
the physiological adaptations occurring during preg-
nancy.* In prior coronavirus epidemics of severe acute
respiratory distress syndrome virus and Middle East

respiratory syndrome virus, pregnant women had
higher case fatality rates and more complications than
nonpregnant women.’

Based on data from the first five months of the
COVID-19 pandemic, some reports suggested that preg-
nant women were not at a greater risk of significant
adverse outcomes in SARS-CoV-2 infections. In addi-
tion, maternal mortality rates due to SARS-CoV-2
appear to have, at least initially, remained in line with
pre-pandemic levels with the disease course being pri-
marily benign.®”'® Contrary to those first studies, later
analysis revealed that infected pregnant women were
more likely to be admitted to critical care, receive inva-
sive ventilation, extracorporeal membrane oxygenation
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Research in context

Evidence before this study

Despite the million infections and deaths associated
with COVID-19 worldwide, few maternal deaths have
been reported to be related to SARS-CoV-2 infection.
We searched PubMed for (“obstetric” OR “maternal”)
AND (“death” OR “mortality”) AND (“COVID-19” OR
“coronavirus”) from inception to March, 26 2022. The
selection criteria were observational studies evaluating
maternal mortality associated with COVID-19. We added
a filter for female studies. We found 786 articles, of
which 53 were observational studies reporting maternal
outcomes. The study reporting the most maternal
deaths was conducted in Brazil (1031 deaths), followed
by a study in Mexico (309 deaths) and South Africa (39
deaths). The lack of published information in the coun-
tries participating of this present study along with the
increased number of maternal deaths notified by the
PAHO member states encouraged the development of
this article.

Added value of this study

We found 447 maternal deaths associated with COVID-
19, with around 90% of all cases with an identified cause
of death related to acute respiratory failure after severe
COVID-19 infection. We showed that 35% of maternal
deaths associated with COVID-19 were not admitted to
critical care.

Implications of all the available evidence

We found that almost half of maternal deaths associ-
ated with COVID-19 got infected during the third tri-
mester. Around half of pregnant women who died were
obese, and around a quarter were 35 or older. We found
that a significant percentage of maternal deaths in
women with COVID-19 were directly related to acute
respiratory failure and around a third were not admitted
to ICU. Efforts should be directed to increase awareness
for early detection of the COVID-19 severity in the preg-
nant population throughout the region.

treatment and died compared with non-pregnant
women of reproductive age.” '# Currently of the few
studies coming from low and middle-income countries
that compare maternal mortality levels and trends, pre-
and during, the COVID-19 pandemic increased mater-
nal deaths were found.” 7 There are two hypothetical
pathways by which maternal mortality levels might
change: either due to the aggravation of SARS-CoV-2
infection due to the pregnant state or due to interrup-
tions in access to maternity services.

Beginning in late March 2021, several countries in
the Americas reported a considerable number of
COVID-19-related maternal deaths. A partial snapshot
of the situation in Latin America (LAC) as of June 15th
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of 2020 showed more than 100 maternal deaths related
to COVID-19 out of a total of 2291 pregnant women
who tested positive for SARS-CoV-2 from six LAC
countries.™

Identifying features that might lead to death is essen-
tial in pregnant and puerperium women with COVID-
19. Therefore, this study aims to describe and analyze
the clinical and epidemiological characteristics of mater-
nal deaths associated with COVID-19 registered in a col-
laborative multicountry database from Latin America.

Methods

Design and settings

This was an observational, descriptive study based on
the Perinatal Information System (SIP for its Spanish
acronym). The SIP is a perinatal medical record devel-
oped by the Latin American Center for Perinatology,
Women’s Health, and Reproductive Health (CLAP/
WR). The system stores information on pregnancy,
delivery, and neonatal outcomes in Latin America,
shared by ministries or health institutions. The SIP was
initially designed by the Pan American Health Organi-
zation (PAHO) to monitor clinical care and epidemio-
logical data, improving the quality of care for mothers
and newborns.

Due to the pandemic, CLAP/WR developed a specific
SIP form to monitor the burden of COVID-19 infection
during pregnancy, birth, and postpartum (SIP COVID-
19), which can also be used for other acute respiratory
infections of interest to public health.

We included maternal deaths linked to COVID-19
diagnosed through PCR testing officially reported by
ministries of health and included in their surveillance
report, from March 1st of 2020 to November 29th of
2021 in Latin America.

This study was exempt from ethical approval by the
PAHO Ethical Review Committee. The authors followed
all relevant guidelines and ethical regulations for this
study. This manuscript was reported according to the
STROBE guidelines for observational studies.

Data collection procedure

The SIP COVID-19 records demographic data, includ-
ing epidemiologic history (maternal and gestational tri-
mester at notification date, educational level, obstetric
history, and mode of delivery). The SIP COVID-19 form
also includes relevant comorbidities (hypertension, dia-
betes, obesity, deficiency anaemia, including iron anae-
mia and other causes of deficiency anaemia,
tuberculosis, immunocompromised status, including
Human Immunodeficiency Virus). Additionally, this
form records clinical data, PCR test results, clinical
symptoms and signs at first consultation and admis-
sion, laboratory tests, and treatments (i.e., antivirals,
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steroids, convalescent plasma, mechanical ventilation,
vasoactive drugs). Additionally, the SIP COVID-19 gath-
ers the clinical evolution, obstetric complications
(hypertensive disorder, antepartum and postpartum
haemorrhage, and maternal sepsis), perinatal events
(including oligohydramnios, intrauterine growth
restriction, and stillbirth), and pregnancy outcomes
(abortion and preterm delivery). Finally, the form
extracts information until the end of the hospital stay
(recording if the patient was transferred to an intensive
care unit (ICU) and/or the date of maternal death).

We identified two scenarios for data collection. First,
the maternal network of sentinel sites through which
CLAP/WR implements collaborative studies. This net-
work includes sentinel sites from Dominican Republic,
Honduras, and Bolivia. CLAP/WR performs regular
surveillance in these sentinel hospitals to track pregnant
women who meet the inclusion criteria for this study.
The data collection started identifying maternal death
cases with a positive PCR test. Subsequently, CLAP/WR
contacted the PAHO country office to make sure that
the Ministry of Health officially acknowledged the
event, and if so, the case became part of the database
hosted in CLAP/WR.

The second identification mechanism was through
monthly PAHO epidemiological updates based on infor-
mation shared by International Health Regulations
National Focal Points or published on Ministries of
Health, Health Agencies, or similar. The study coordi-
nation team tracked the number of cases in epidemio-
logical updates by country. Then they asked the PAHO
office to contact national authorities and asked them to
contribute by coordinating the filling of a COVID-19
SIP form along with the heads of the healthcare centre
where the death occurred (see Appendix 2). These forms
were digitally sent to the PAHO country office or
CLAP/WR and entered into the database. At all times,
the staff in PAHO maintained strict confidentiality
regarding any data that could identify maternal deaths.

One of the analysis limitations is the lack of com-
plete data from some countries. Considering that the
data collection took place during the pandemic, some
centres did not have enough staff to find requested med-
ical records or lab exams undertaken by women. For
this reason, information related to some of the variables
in the COVID-19 form may be missing.

Data analysis

Forms were uploaded without personal identification
data, and the report was presented as pooled data with
the overall number of cases for each country. We sum-
marized categorical variables as frequencies with per-
centages and continuous variables into median with
interquartile ranges (IQR). We had a substantial
amount of missing data for most variables. We report
complete data and its denominator for each variable.

We performed all statistical analyses using R Statisti-
cal Software (version 4.1.0; R Foundation for Statistical
Computing, Vienna, Austria).

Role of the funding source

This work received funding from the Latin American Cen-
ter for Perinatology, Women and Reproductive Health
(CLAP/WR), PAHO/WHO. The funder was not involved
in any methodological decision and was not involved in the
submission of the manuscript for publication.

Results

Ministries of Health from nine Latin American coun-
tries joined the study. One country was excluded
because they officially acknowledged fewer maternal
deaths than reported to the collaborative base. We kept
information from eight countries, which formally
reported 693 COVID-19 maternal deaths between Janu-
ary 2020 and November 2021. Data was collected for
447 maternal deaths. All the pregnant and postpartum
women included had a positive SARS-CoV-2 test, irre-
spective of the cause of death.

The country that reported the largest number of
deaths to this database was Honduras (n = 1206), fol-
lowed by Paraguay (n = 86), Colombia (n = 84), Ecuador
(n = 55), Pert (n = 34), Dominican Republic (n = 30),
Bolivia (n = 21), and Costa Rica (n = 11). We obtained
information from more than 90% of the maternal
deaths linked to COVID-19 officially reported by Costa
Rica, Ecuador, Honduras, and Paraguay, 66-7% from
the Dominican Republic’s cases, 43-5% for Colombia,
41-2% from those that occurred in Bolivia, and 17-9%
for Peru.

The median maternal age at death was 31 (IQR, 26-
36), while 25-3% of deaths occurred in women aged 35
or older. Most women (92-2%) had a nonwhite ethnicity
and almost half of them completed high school. The
median number of previous pregnancies was 2 (IQR, 1-
3; n =393), and 23-4% (88/376) were nulliparous. Eight
of the dead women were health workers. Almost half of
the women from the database had a body mass index
that categorized them as obese; 9-2% (35/380) had a his-
tory of diabetes mellitus and 8-4% (32/380) had a his-
tory of chronic hypertension; 1-6% (6/371) suffered
from human immunodeficiency virus infection and
13% (5/377) had a history of tuberculosis (Table 1).
There were no relevant differences between countries
with these characteristics. (Appendix 2) At first consulta-
tion and admission, the most frequent symptoms were
dyspnea (73-0%), fever (69-0%), and cough (59-0%)
(Figure 1).

Among all maternal deaths, 185 (52:1%) were
recorded in the third trimester. At the moment of infec-
tion, the median gestational age was 31 weeks (IQR, 26-
35), with few cases of maternal deaths occurring during
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Characteristics Value Available data
n (%) n
Maternal age 431
<20 24 (5-6%)
20-35 298 (69-1%)
> 35 109 (25-3%)
Ethnicity 282
White 22 (7-8%)
Nonwhite (Afro, black, 260 (92-2%)
indigenous, mestiza, other)
Education 365
No studies 10 (2-7%)
Incomplete high school 111 (30-4%)
Complete high school 183 (50-1%)
University 61 (16-7%)
Obstetric history 376
Nulliparous 88 (23-4%)
1-2 previous deliveries 202 (53-7%)
Multiparous 86 (22:9%)
Cesarean sections 155 (44-0%) 352
Mode of delivery 282
Vaginal delivery 44 (15-6%)
Cesarean section 238 (84-4%)
Medical history
Hypertensive disorders:
Chronic Hypertension 32(8-4%) 380
Preeclampsia 28 (7-4%) 378
Eclampsia 6 (1-6%) 376
Obesity 83 (49-4%) 168
Diabetes mellitus 35(9-2%) 380
Tuberculosis 5(1-3%) 377
HIV 6 (1-6%) 371
Asthma 25 (6-7%) 373
Smoking 1(0-3%) 367
Recreational drug use 5(1-4%) 369
Alcohol use 4(1-1%) 368
Table 1: Characteristics of pregnant and puerperium dead
women with COVID-19 from Latin America.

the first trimester (14 cases [3-9%]). 19-0% (85/446) of
the women died in < 48 h after delivery and 34-3% (153/
446) died more than seven days after delivery. 33-8%
(151/446) of patients lack information about the time
between delivery and maternal death. Among patients
with information, those infected during pregnancy, the
median time between hospital admission and delivery
was two days (IQR, o0-5). The median time between the
onset of symptoms and delivery in the entire sample
was seven days (IQR, 2-12), and between the onset of
symptoms and death was 14 days (IQR, 8-25) (Figure 2).
Death in 99-7% (344/345) of cases occurred during the
puerperium, with a median of seven days (IQR, 1-15)
between delivery and death.

Of the fatalities, antibiotics were prescribed in 76-7%
(266/347) of women, tocolytics in 6-6% (19/287)
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women, ivermectin in 4-8% (14/293), antimalarials in
3-4% (10/292), and antiepileptic drugs in 1-2% (3/253),
Other interventions, such as steroids, convalescent
plasma, or interleukin antagonists, were not reported.

Table 2 shows the prevalence of obstetrical complica-
tions for maternal deaths with COVID-19. Around
19-7% (71/360) of women had hypertensive disorders
during pregnancy. Among clinical and laboratory data,
the oxygen saturation had a median of 9go-0% (IQR 81-
95; n = 199), with levels below 95-0% in 62-0% (116/
199) of cases reported. Among laboratory variables, the
Pa0,/FiO, was reported <200 in 251% (66/263) of
cases, with lower values reported in maternal mortality
cases during the second and third trimesters. Thrombo-
cytopenia was infrequent in our population (with a
median of 237 x 10° platelets/L [IQR, 176-321]), as well
as leukocytosis (the median was 8,700 cells/mm?® [IQR,
1,429-14,700]). Other median values with an interquar-
tile range of laboratory values by gestational trimester
during a hospital stay are shown in Supplementary
Figure S1.

Organ dysfunction was reported in 9o-4% (322/356)
of women during the hospital stay, according to the
WHO Maternal Near Miss criteria. Based on the clinical
criteria, 67-2% (216/321) of women suffered from car-
diac dysfunction, 55-2% (164/297) experienced respira-
tory dysfunction, 23-8% (69/290) had neurologic
dysfunction, 16-2% (48/296) renal dysfunction, 11-6%
(33/285) hematologic dysfunction and 1-8% (5/279)
hepatic dysfunction. Around half of the women fulfilled
at least one laboratory-based criterion for MNM, while
3/, fulfilled one management-based criterion prior to
death and 50-2% (160/319) received cardiopulmonary
resuscitation (Figure 3).

Preterm delivery was the most common perinatal
complication (76-9%, 214/278). At birth, the median
gestational age was 33 weeks (IQR, 30-0-36-0; n = 273)
and 59-9% (112/187) were low birth weight. Median
APGAR at five minutes was eight (IQR, 5-9; n = 185).
Additionally, 8-3% (21/253) of pregnancies ended in
abortion (Table 2).

Considering the characteristic of the care received by
the women who died with COVID-19 in participating
countries, 64-8% (219/338) were admitted to critical
care, with a median length of stay of eight days (IQR,
3-7-16-0; n = 172). A total of 30-4% (108/355) were
infected during the second trimester, 52-1% (185/355) in
the third trimester, and 13-5% (48/355) started symp-
toms during puerperium (Table 2). The most frequent
cause of death was respiratory failure associated with
severe COVID-19 infection (70-5%; n = 315/447).

Discussion

We present the first multicountry description of preg-
nant and postpartum women characteristics that died
with COVID-19 in Latin America. Our study adds to the
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A. At consultation.

B. At admission.

Dyspnea
Fever
Cough (all)
Fatigue
Cough (dry)
Myalgia (27%, n=372)
Cephalea (27%, n=372)
Sore throat (19%, n=373)
Rhinorrhea (16%, n=371)
Chest retractions (14%, n=367)
Chest pain (13%, n=367)
Abdominal pain (13%, n =369)
Cough (with secretion) (10%, n =370)
Anosmia (10%, n =369)
Inability to walk (9%, n=367)
Ageusa (6%, n=372)
Vomit (6%, n=368)
Uterine contractions (5%, n=361)
Sibilance (5%, n=365)
Confusion (4%, n=368)
Diarrhea (4%, n =368)
Amniotic fluid leak | (3%, n=368)
Vaginal spotting § (2%.n=367)
Hemorrhage 4 (2%.0=370)
Pain in left—right abdominal region  (1%,n=364)

Change in vision { (1%,n=366)

(69%,n=391)

(59%, n = 388)
(43%,n=372)

(37%, n=372)

(73%, n =392) (78%,n =371

(71%, n=363)
(60%, n = 364)
(48%, n=351)
(38%, n=359)
(31%, n=355)
(23%, n=1354)
(16%, n=1354)
(14%, n=355)

(17%, n=1352)

(17%, n=1352)
(13%, n=1350)
(11%, n=1354)
(8%, n=352)

(12%, n = 348)
(6%, n=353)
(8%, n=351)

(9%, n=347)
(7%, n=353)
(5%, n=352)
(4%, n=354)
(3%, n = 346)
(3%, n = 348)
(0%, n = 350)
(1%, n = 346)

(1%, n = 345)

0 20 40 60
Percentage (%)

80 1 60 0 20 40 60 80
Percentage (%)

100

Figure 1. The onset of symptoms at first consultation (Panel A) or hospital admission (Panel B) for maternal deaths with COVID-19.

body of knowledge on the path to death in maternal
patients in the region.

In the present study, obesity, hypertensive disorders,
and diabetes were the most common comorbidities
present among pregnant women who died with COVID
- 19. Almost all causes of death in our study were linked
to acute respiratory distress syndrome (ARDS). The
most common organ dysfunctions in our population
were cardiovascular and respiratory. Most of our
patients presented severe hypoxemia (oxygen saturation
< 90-0%) and severe tachypnea, with 62-0% showing
oxygen levels below 95-0%. Additionally, more than
half of renal dysfunction was related to a significant
increase in creatinine levels. Around a third of maternal
deaths did not have critical care admission or respiratory

support, potentially impairing their survival risk. The
lack of critical care in about one out of three patients
might reflect barriers to access to intensive care faced by
pregnant women, for example, the limited number of
beds or the administrative referral process. Low admis-
sion rates may also be related to overwhelmed health-
care systems throughout the region and the lack of
critical care beds in these countries. In this database, we
accounted for eight maternal deaths from health work-
ers, and only one of them was not admitted to an ICU
before dying.

Comorbidities such as asthma, obesity, diabetes, and
hypertensive disorders are considered significant risk
factors to develop severe complications of COVID-19
during pregnancy.'""*'9*° Comparing our figures with
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Figure 2. Time from symptoms onset to first consultation,
delivery and death in pregnant and postpartum women with
COVID-19 in Latin America (n = 447).

other studies that reported comorbidities for maternal
deaths associated with COVID-19, the largest difference
was seen in the rate of obesity. We reported the highest
rate (49-:4%). This figure was based on 168 cases and
might be affected by the large amount of missing data.
A large study analyzing 197 maternal deaths in Mexico
described a rate of 16-4%, another study including 124
pregnant women who died with COVID-19 in Brazil
reported almost 21-3%, and another study including
seven maternal deaths in Iran reported 14-3%. A study
in India including 34 maternal deaths did not report
their obesity rate.* >4

In addition to obesity, there were other important
comorbidities. The reported diabetes rate (gestational or
previous) in Brazil was almost three times the rate we
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found (12%).>* While Mexico and Iran were the closest
to our figure with 11-3% and 14-3%, respectively, India
reported the lowest rate, with 5-9%.%"***% The asthma
rate in our study (6-7%) was close to what was reported
in Brazil (9-3%) but significantly higher than what was
reported in the Mexican study (2:6%).”*** Finally,
chronic hypertension was 2-9% in the Indian study.
While the Mexican study reported 7-7% similarly to our
finding (8-4%).>"** Differences found between comor-
bidity rates might be explained by small sample sizes
and data limitations.

Our study strengthens evidence showing the harm-
ful effect of hypertensive disorders on pregnancy in
patients with COVID-19. According to a meta-analysis,
COVID-19 is associated with a considerable risk of pre-
eclampsia, preterm birth, and low birth weight.>> Fur-
thermore, our analysis showed that 19-7% of all deaths
were complicated by hypertensive disorders of preg-
nancy. While only 3-0% of low-risk pregnancies are nor-
mally complicated by preeclampsia in the region of the
Americas and 4-6% globally.>®

In Latin America, we report a median age for mater-
nal deaths associated with COVID-19 at 31 years (IQR,
26-36), consistent with the Brazilian study.”* Our data,
with a quarter of deaths occurring in advanced maternal
ages, highlights the importance of increasing awareness
among decision-makers of the risk of death in obstetric
women infected with COVID-19 at older ages as
reported in other studies.>'9*">472% The present
study found that fever, cough, and dyspnea were the
most frequently reported symptoms in pregnant
women with COVID-19 at consultation and at the time
of hospital admission, consistent with previous
publications."**"2973% A cohort study revealed that
severe pregnancy and neonatal complication rates were
highest in women if fever and shortness of breath were
present.® Consistent with our data, those clinical mani-
festations were more frequent among women included
in this study than among less severely ill pregnant
women."”*° Most women in this study were infected
during the third trimester of pregnancy and similar to
other reports, the timing for most maternal deaths was
during puerperium.>*24:33:34

Our study rarely reported organ dysfunction based
on laboratory tests at any point during hospital stays,
possibly due to lack of information or difficulties during
data collection. Beyond this, the presence of early signs
of respiratory failure (decrease in oxygen saturation and
oxygenation index) and hemodynamic instability with
vasoactive requirements are well-known risk factors for
mortality following COVID-19 infection.> However, the
limits and warning signs in the obstetric population dif-
fer from those of nonpregnant patients.’® Therefore, a
healthcare team composed of intensivists and OB-GYNs
following jointly defined protocols is crucial to prevent
maternal mortality and morbidity due to COVID-19
among pregnant women.
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Parameter Value Available
data
n (%) n
Symptom'’s onset 355
st trimester 14 (3-9%)
2nd trimester 108 (30-4%)
3rd trimester 185 (52-1%)
Puerperium 48 (13-5%)
Pregnancy complications
Hypertensive disorders 71 (19:7%) 360
Diabetes mellitus 44 (12%) 366
Hemorrhagic disorders 45 (12-6%) 358
Thrombotic events 13 (3-6%) 358
Pneumonia/Abnormal chest X ray 210 (83-7%) 251
Level of care
Critical care 219 (64-8%) 338
Minimum care (do not 119 (55-1%) 216
require organ support)
Perinatal events
Abortions 21 (8:3%) 253
Stillbirth 76 (24-6%) 309
Preterm birth 214 (78-4%) 273
Low birth weight (<2,500 grs) 112 (59-9%) 187
Obstetric complications
Intrauterine growth restriction 4 (1-39-0%) 357
Premature rupture of membranes 5(1-39-0%) 359
Obstructed labor 5 (1-4%) 360
Oligohydramnios 11 (3-1%) 358
Polyhydramnios 2(0-6%) 359
Non-reassuring fetal status 62 (17-1%) 363
Cholestasis 2 (0-6%) 358
Chorioamnionitis 2 (0-6%) 355
Hyperemesis gravidarum 3(0-8%) 358
Amniotic fluid embolism 0 (0-0%) 358
Causes of death 447
Direct causes
Hypertensive disorders (HELLP) 3(0-7%)
Postpartum hemorrhage 4 (0-9%)
Obstetric sepsis 4 (0-9%)
Embolism 1(0-2%)
Indirect causes
Acute respiratory failure associated 315 (70-5%)
with severe COVID-19 infection
Other causes of death 25 (5-6%)
Undetermined 95 (21-3%)
Table 2: Onset timing, complications, and complications of
deaths in pregnancy and puerperium.

In this study, women from LACs who died with
COVID-19 had a high frequency of preterm birth
because of their coronavirus disease, similar to other
studies that included pregnant women with COVID-
19.%142527:283437 That was the most common perinatal
complication and stillbirth was described in one-quarter
of cases. These data reflect the complex maternal-fetal

interaction during severe COVID-19 cases. Moreover, a
non-reassuring fetal status was found in 20-0% of
patients, confirming this challenging situation. Fetal
monitoring in a critical condition or severe high-risk
patients requires a multidisciplinary team, including a
maternal-fetal specialist, anesthesiologist, and a critical
care physician, among others. This higher level of care
is infrequent in many Latin American facilities, leading
to elevated rates of perinatal and maternal morbidity
and mortality. Early detection, and increased awareness
of severity, leading to appropriate and timely referral
systems, are necessary to overcome this lack in mater-
nity care.

The aggregation of these diseases, alongside a back-
ground of social and economic disparity, exacerbates
the adverse effects of each separate disease, which has
caused some authors to call COVID-19 syndemic.’® In
addition, several studies in a variety of contexts, includ-
ing Latin America, reported ethnic inequality-related
factors on COVID-19 mortality or severe morbidity,
nonwhite being a risk factor.””?°7#' This leads us to
conclude that if maternal death is considered the “tip of
the iceberg” on disparities, then the population from
this study, pregnant women who died with COVID-19,
could be considered a window into a disadvantaged pop-
ulation with many overlapping contributors.

Our findings put into evidence how already strained
healthcare systems in this pandemic setting and over-
crowded health facilities had a significant impact on
maternal mortality. In those scenarios, the WHO three-
delays framework gains relevance for understanding
the gaps in access to adequate management of obstetric
emergencies, delays in seeking appropriate medical
help for an obstetric emergency, reaching an appropri-
ate obstetric facility, or receiving adequate care when a
facility is reached.**

Reports from other studies revealed similar findings
among pregnant women who died. In Brazil, a study
reported that the lack of access to an ICU varied from
0-0% to 50-0%, and the lack of invasive ventilation
ranged from 0-0% to 51-5%, while another study from
the same country revealed that 22-6% did not access an
ICU.**% A study from Mexico reported seven maternal
deaths, with only two women admitted to critical care.”
Similarly, a cohort study implemented in 18 countries
reported that deaths occurring in women with COVID-
19 diagnosis were concentrated in institutions from less
developed regions, implying that when comprehensive
ICU services are not fully available COVID-19 in preg-
nancy can be lethal.®

In low and middle-income countries pregnant
women with COVID-19 have eight times greater risk of
dying compared to those in high-income countries. The
maternal mortality case fatality rate, due to COVID-19,
in the participating countries had a median of 17 IQR
(0-8 - 3-8).** This difference in risk is directly related to
the lack of adequate infrastructure, access to healthcare
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A. Cardiac dysfunction.

Use of continous vasoactive drugs 44.1%

Shock 42.3%

pH<7.1 16.2%

Lactate > 5 mmol/L 53%

Cardio—pulmonary resuscitation 73.0%

58.7%
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Cardiac arrest
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B. Respiratory dysfunction.

Sat02 < 90% 46.6%

Respiratory rate > 40/min 44.2%

Respiratory rate <5/min 9.7%
Pa02/Fi02 < 200 mmHg 25.1%
Intubation and ventilation 65.9%
Gasping 26.3%

Acute cyanosis 11.5%
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C. Renal dysfunction.

pH<7.1 16.2%

Oliguria non—responsive to fluids 16.2%
Dialysis for acute renal failure 4.8%

Creatinine >3.5 mg/dL 58.7%

0 75
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D. Hematologic dysfunction.
Platelet count < 50,000/microliter 8.0%
Clotting failure 11.6%
> 5 blood transfusions 26.9%
0 2I5 SI() 7I5 100
E. Hepatic dysfunction.
Jaundice with preeclampsia | 1.8%
Bilirrubin > 6 mg/dL | 0.8%
0 ZIS SIO 7I5 100
F. Neurological dysfunction.
Total paralysis 8.4%
Stroke 17.2%
Status epilepticus 10.8%
Loss of consciousness > 12 h 43.0%
Coma 37.6%
0 2I5 SIO 7I5 100

Figure 3. Organ dysfunction for maternal deaths with COVID-
19 in Latin America, according to the WHO classification.

services, lack of knowledge of the critical illness during
pregnancy, and the impact of the COVID-19 pandemic
on healthcare services across regions.’” COVID-19 has
increased the maternal mortality rate, generating a set-
back in the region’s achievements in the last decade.*
Moreover, COVID-19 and its impacts are taking a toll
on the health of women and newborns, as mothers con-
tinue to face disruptions in prenatal care and delivery.
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In 2020, the Latin American mortality ratio was 88
deaths per 100,000 live births, up from 83 deaths per
100,000 live births in 2019.4°

In addition, information regarding case fatality rates
among women of reproductive age is not consistently
available, impairing equitable responsiveness during
pandemic recovery.*” Our study suggests Latin Ameri-
can women have difficulty accessing higher levels of
care and this occurred also among the general popula-
tion. Consistently, a study in Mexico including the adult
population described hospital overcrowding and
reported that 45-6% of dead patients were not admitted
to ICU.*® These figures reflect how the pandemic also
impacted the general population in settings that were
not prepared for a highly demanding sanitary situation.
Urgent measures are needed to address access to health-
care services that target pregnant women, prioritizing
well-defined intensive care criteria for pregnant and
postpartum women, as well as the general population.

By December 12, 2021, more than 8 billion doses of
the COVID-19 vaccine had been administered world-
wide.*? Nevertheless, this global figure hides significant
inequalities between continents and income groups
since vaccine doses have so far been distributed
unevenly.’®”" For instance, during the first semester of
2021, Latin America had a lower vaccination coverage
compared to North American or European
countries.*?”* Countries like Guatemala, Honduras,
Nicaragua, Jamaica, Haiti, and Venezuela did not even
reach vaccination coverage of 1% by June 2021.49%*
Therefore, due to the vaccine scarcity, countries have
designed vaccination plans prioritizing the most vulner-
able population. In July 2021, PAHO’s Technical Advi-
sory Group (TAG) on Vaccine-Preventable Diseases
recommended prioritizing vaccination among pregnant
women from the Americas,”® while WHO’s Strategic
Advisory Group of Experts on Immunization (SAGE)
placed pregnant women in Stage II of the epidemiologi-
cal scenarios, in particular women of higher age, and
those with comorbidities.’* Also, the CDC recommends
COVID-19 vaccination for everyone aged five years and
older, including pregnant women, lactating, or who
might become pregnant in the future.”® Despite recom-
mendations for vaccination, uptake of COVID-19 vacci-
nation by pregnant women has been lower than for the
nonpregnant population.’® Moreover, according to a
recent update received by SAGE on ICU admissions of
pregnant women and impacts of COVID-19 on preg-
nancy, vaccination levels and plans to improve confi-
dence in, and uptake of, vaccines among this group
indicate that low rates of vaccination are a major risk
factor among pregnant women.>’

The present study has several limitations. One of the
limitations is a large number of missing data on varia-
bles from the clinical record. Considering that the
COVID-19 pandemic stressed healthcare systems to
their maximum capacity, mainly in low resource
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settings, we expected this limitation due to the shortage
of human resources. Unfortunately, missing data could
affect estimates for each factor. We also did not record
dates of laboratory reports, so inference on time to event
is limited. Additionally, the form did not record eco-
nomic information and place of residence to contribute
to the discussion related to vulnerability. Another limi-
tation is the incomplete representation of maternal
deaths linked to COVID-19 from participating countries
due to operational delays. Moreover, we did not get
information from all countries in Latin America, partic-
ularly Brazil and Mexico with the greatest contribution
to maternal death in the region, which might have pro-
duced an imbalance if differences existed. Finally, due
to the study design and because we did not include dif-
ferent populations, such as; dead pregnant women
COVID-19 free; dead not-pregnant women with
COVID-19; or pregnant women who survived COVID-
19; we could not calculate differences in risks factors
associated with COVID-19 and pregnancy.

As the main strength, this study is the first multi-
county registry of maternal deaths linked to COVID-19
including Latin-American countries that allows charac-
terizing maternal deaths in the region. In addition, is
the largest study reporting frequency of comorbidities
and onset of symptoms related with COVID-19 in the
Latin-American region. These analyses could provide
relevant information on the behaviour of COVID-19 in
the LAC obstetric population.

In conclusion, the present study provides valuable
insight into the presentation of maternal mortality asso-
ciated with COVID-19 among LAC women. Addition-
ally, we found healthcare barriers faced by LAC
pregnant women to access intensive care services. Deci-
sion-makers should strengthen severity awareness, and
referral strategies to avoid potential delays in the care of
obstetric patients. We further recommend increasing
the capacity of attending to severe maternal patients
across LAC countries, especially defining protocols and
expanding critical care beds according to the Latin-
American country’s needs.
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